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INTRODUCTION
During the past three years we have conducted a follow-up study in 2907
patients who, 5 to 23 years previously, had been under treatment at the Skin and
Cancer Unit of the University Hospital (1) for a variety of benign and malignant
skin conditions. These patients were divided into two groups; namely one group
of 1521 patients who had been treated with roentgen rays and in many cases also
with other commonly used forms of dermatologic therapy; and another group of
1386 patients who had been treated with other generally accepted forms of treat-
ment but who had not received roentgen ray treatment.
A first objective of this follow-up study was to ascertain, in a number of pa-
tients sufficiently large to permit statistically valid conclusions, whether or not
roentgen ray treatments, as generally given by dermatologists in the United
States in selected cases of benign dermatoses, produce undesirable or dangerous
sequelae. This was done by examining the skin areas which had been treated
years before for possible roentgen sequelae; and by comparing the incidence of
malignant growths in the treated areas in the patients who had received roentgen
ray treatments with their incidence in patients treated with other modalities.
Some of the results of this part of the study have been reported elsewhere (1).
They can be summarized as follows: superficial roentgen ray treatments in
fractional doses of 85 r or less given up to a total of 1,000 r did not produce roent-
gen sequelae. Superficial roentgen ray treatments in fractional doses of 85 r or
less, totalling more than 1,000 r units, produced mild, non-malignant sequelae
in about 1 out of 87 cases treated. These exceptional cases appeared to be those
which, in addition to the roentgen irradiation, had had years of repeated, exces-
sive or unusually prolonged exposures to sunlight. There was no evidence that
superficial roentgen ray treatments in dosage now generally employed by derma-
tologists in the treatment of "benign" skin diseases predispose the irradiated
skin areas to the development of malignant alterations.
The present report deals with another purpose of the follow-up study, namely
a comparison between the long-term therapeutic results achieved with super-
ficial roentgen rays and those achieved with other commonly used dermatologic
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therapeutic measures. In particular, we attempted to find the answers to the
following questions:
1. How does the therapeutic efficacy of superficial roentgen ray treatments
compare with that of other accepted forms of therapy in selected common skin
diseases for which no "specific" measures are available at present?
2. Are there significant differences in the long term results achieved in those
cases which received relatively small doses and those which received relatively
large doses of superficial roentgen rays?
3. What is the comparative incidence of scarring in cases of acne vulgaris
treated with and without roentgen rays?
INVESTIGATIONS AND RESULTS
Eleven hundred and seven patients suffering from the following benign,
chronic dermatoses were included in the comparative evaluation:
Acne Vulgaris 384 cases
Eczema 343 cases
Psoriasis 211 cases
Chronic Lichenified Dermatitis* 169 cases
These are among the most prevalent dermatoses (2, 3), and although they do
not influence the length of life, they are of extreme importance because of their
incapacitating nature in some cases, the transient or permanent disfigurement
they cause, their psychological effects on the patients, and, indirectly, also their
effects on the social and economic status of the patients. Yet for none of these
dermatoses is there available a standardized "specific" form of therapy which is
effective in all cases. A comparison of the therapeutic results of superficial roent-
gen ray therapy and other non-specific forms of therapy was therefore of the
greatest interest.
A. Acne vulgaris
259 patients were treated with roentgen rays. (In addition some other forms
of topical or systemic therapy were used in many of these cases.) 125 patients
were not treated with roentgen rays but with other forms of local, systemic and
minor surgical therapy, including lotions, salves, ultraviolet and cold quartz lamp
treatments, CO2 slush treatments, and various kinds of injections.
B. Eczema
190 patients were treated with roentgen rays. (In addition some other forms
of topical or systemic therapy were used in many of these cases.)
153 patients were not treated with roentgen rays but with other forms of local
or systemic therapy, including ointments, lotions, ultraviolet lamp treatments and
various types of injections.
* Including, among others, atopic dermatitis, lichenified eczema, lichen chronicus sim-
plex, etc.
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TABLE I
Acne Vulgaris. Incidence of permanent lcure*
TREATED WITH
ROENTGEN RAYS
(259 CASES)
NOT TREATED WITH
ROENTGEN RAYS
(125 CAsEs)
Permanently cured 230 (89%) 95 (76%)
Not permanently cured 29 (11%) 30 (24%)
* "Cure" as used in the present report designates that the area was free from active
lesions at the time of the follow-up examination and that the patient made no mention of
recurrence during the intervening period. However, it does not imply that this cessation
of the disease was necessarily or solely due to the therapeutic measures employed.
TABLE II
Acne Vulgaris. Incidence of scarring due to disease or treatment in tcured* cases
TREATED WITH
ROENTGEN RAYS
(230 CASES)
NOT TREATED WITH
ROENTGEN RAYS
(95 CASES)
Scarring present
No scarring present
115 (50%)
115 (50%)
55 (58%)
40 (42%)
* See footnote to Table L
TABLE III
Acne Vulgaris. Incidence of permanent cure* as related to do8e of roentgen
rays administered
TOTAL DOSE CURED (230 CASES) NOT CURED (29 CASES)
1000 r or less
lOOlrtolSOOr
l5Olrto2000r
200lrandabove
151 (84%)
72
4
3
29 (16%)
—
—
—
* See footnote to Table I.
TABLE IV
Eczema. Incidence of permanent cure*
TREATED WITH
ROENTGEN RAYS
(190 CASES)
NOT TREATED WITH
ROENTGEN RAYS
(153 CASES)
Permanently cured
Not permanently cured
110 (58%)
80 (42%)
68 (44%)
85 (56%)
* See footnote to Table I.
TABLE V
Eczema. Incidence of permanent "cure"5 as related to dose of roentgen rays administered
TOTAL DOSE CURED (110 CASES) NOT CURED (80 CASES)
1000 r or less
1001 r to 1500 r
1500 r and above
96 (58%)
13 (60%)
1
70 (42%)
9 (40%)
1
* See footnote to Table I.
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C. P8oriasis
71 patients were treated with roentgen rays. (In addition some other forms of
topical or systemic therapy were used in many of these cases.)
140 patients were not treated with roentgen rays but with other forms of local
or systemic therapy including ointments, pastes, alpine and cold quartz irradation
and injections.
TABLE VI
Psoriasis. Incidence of permanent cure*
TREATED WITH
ROENTGEN RAYS
(71 CASES)
22 (31%)
NOT TREATED WITH
ROENTUEN RAYS
(140 CASES)
23 (17%)Permanently cured
Not permanently cured 49 (69%) 117 (83%)
* See footnote to Table I.
TABLE VII
Psoriasis. Incidence of permanent cure* as related to dose of roentgen rays administered
TOTAL DOSE CORED (22 CASES) NOT CURED (49 CASES)
1000 r or less
lOOlrtol500r
l5Olrto2000r
18 (29%)
2
2
44 (71%)
4
1
* See footnote to Table I.
D. Chronic Lichenified Dermalitis*
117 patients were treated with roentgen rays. (In addition some other forms of
topical or systemic therapy were used in many of these cases.)
52 patients were not treated with roentgen rays but with different forms of
local or systemic therapy including various topical preparations, alpine lamp
irradiation and injections.
TABLE VIII
Chronic Lichenified Dermatitis. Incidence of permanent cure*
TREATED WITH
ROENTGEN RAYS
(117 CASES)
NOT TREATED WITH
ROENTGEN RAYS
(52 CASES)
Permanently cured 53 (45%) 13 (25%)
Not permanently cured 64 (55%) 39 (75%)
* See footnote to Table I.
* The group of cases of chronic lichenified dermatitis ("neurodermatitis") is rather heter-
ogeneous and includes among others—atopic dermatitis, lichenified eczema, lichen chroni
cus simplex (localized form), etc.
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TABLE IX
Chronic Lichenified Dermititis. Incidence of permanent "cure* as related to dose of roentgen
rays administered
TOTAL DOSE CURED (53 cAsEs) NOT CUREH (64 cAsEs)
1000 r or less 44 (49%) 45 (51%)
1001 r to 1500 r 8 (44%) 10 (56%)
1501 r and above 1 9
* See footnote to Table I
COMMENT
The most striking finding in this study is the very significant difference in
"permanent duresI* between the patients treated with superficial roentgen rays
and those treated with other measures. For, as Table X indicates, 65% were
cured of the patients who had been treated with roentgen rays, (and in addition
in some cases with other measures), as compared with 42% of those treated with
other measures alone. The "other measures" employed in many of the patients
who had received roentgen therapy were probably, in general, the same as those
employed in patients who had not received roentgen radiation. Obviously these
TABLE X
Summary of therapeutic results
(1107 cases)
TREATED WITH ROENTGEN RAYS NOT TREATED WITHROENTGEN RAYS
Cured Failed Cured Failed
Acne
Eczema
Psoriasis
Chronic lichenified dermatitis
Total
230 (89%)
110 (58%)
22 (31%)
53 (45%)
415 (65%)
29 (11%)
80 (42%)
49 (69%)
64 (55%)
222 (35%)
95 (79%)
68 (44%)
23 (17%)
13 (25%)
199 (42%)
30 (21%)
85 (56%)
117 (83%)
39 (75%)
271 (58%)
* See footnote to Table I.
other therapeutic measures may account for the same percentage of cures in the
X-ray treated group as in the other group of patients. Morever, among the
patients in both groups there must have been some whose eruptions had cleared
permanently independently from (or even despite of?) the roentgen ray or other
treatment used. Nevertheless, the statistically very significantf difference be-
tween the 65% cured among those who had received roentgen ray treatments,
and 42% cured among those treated only with other measures, indicates that
roentgen rays may be a powerful therapeutic agent—not only, as is so often said,
* See footnote to Table I.
t Chi-square 56.0; P much less than 0.01.
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for 'temporary" relief, but also for producing permanent clearing of the eruptions
with which we are concerned here. The difference in the percentage of permanent
cures achieved is greatest in psoriasis (31% vs. 17%—see Table VI), and chronic
lichenified dermatitis (45% vs. 25%—see Table VII), next greatest in eczema
(58% vs. 44%—see table IV), and smallest in acne vulgaris (89% vs. 77%—see
Table I). This is not too surprising since acne vulgaris is the only dermatosis
among the four investigated here which is known to clear spontaneously in most
cases, usually when the patient reaches his late teens or early twenties.
In our previously published study (1) and in additional investigations since
then, it was found that fractional doses of superficial roentgen rays up to a total
of 1,000 r per skin area did not produce sequelae, while fractional doses totalling
more than 1,000 r produced very mild and superficial sequelae in 1 out of 87
patients. Therefore, it was interesting to know whether, leaving out all considera-
tions regarding the safety factor involved, it is an advantage to administer total
doses of more than 1,000 r in the benign dermatoses discussed in this report.
Among the acne vulgaris patients of those who had received 1,000 r or less
had not been cured while all patients who had received 1,000 r or more had been
cured. While this absolute difference would be unlikely to hold in a larger series
of acne patients it at least suggests that the larger doses of roentgen rays have a
very definite effect in bringing acne vulgaris to permanent healing in patients who
would otherwise continue to have acne for many years. Contrariwise, in the
eczema, psoriasis and chronic lichenified dermatitis cases there was no evidence
that doses above 1,000 r bring about a higher percentage of cures. However, it
appears worth mentioning here that, among the 22 psoriasis patients who had
received roentgen ray treatments and whose lesions had been cured, there were
3 who had developed new lesions in areas which had not been involved at the
previous time of observation.
Another extremely important question, which we believe can be answered from
our studies, is whether, in acne, roentgen ray treatments tend to bring about more
scarring than would occur if such treatments were not given. We have found
during many years of private and clinic practice that the medical and lay public
firmly believe that roentgen ray treatments increase the tendency to scarring in
acne cases. The figures in Table II convincingly contradict this widely held
misconception. As a matter of fact the incidence of scarring in the roentgen ray
treated group was lower than in the control group. However, the figures in Table
II demonstrate the very disappointing fact that some skin changes of cosmetic
significance will occur in at least of all cases of acne, no matter what type of
treatment is used. The data submitted here compare two treated groups and not
a treated with an untreated group, so that no comparisons can be made regarding
the incidence of sequelae in a roentgen ray treated group and an entirely un-
treated group. It is possible that in both groups of acne cases studied by us, in-
judicious surgical or other treatment may have been the cause of some of the
scarring. The figure of 50% or more of acne cases showing scarring appears to us
much higher than we would have believed on the basis of our experiences in our
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private practices. There is a possibility that the cases of acne vulgaris which seek
treatment of the Skin and Cancer Unit may, as a group, be much more severe
than those which seek help in our private practices.
SUMMARY
(1) The long term therapeutic efficacy of roentgen ray treatments and of other
therapeutic measures was compared in 1107 patients who 5 to 23 years previously
had been under treatment for acne vulgaris, eczema, psoriasis or chronic licheni-
fled dermatitis. Six hundred and thirty seven patients had been treated with
roentgen rays (and in many cases also with other therapeutic agents) and 470
had been treated with similar therapeutic measures excluding roentgen rays.
In the roentgen ray treated group, 65% were found to be cured* as com-
pared with only 42% in the group in which roentgen rays had not been used.
The difference in incidence of "cures" achieved was greatest in psoriasis (31%
with and 17% without roentgen rays) and chronic lichenifled dermatitis (45%
with and 25% without roentgen rays), intermediate in eczema (58% with and
44% without roentgen rays) and was smallest in acne (89% with and 77% with-
out roentgen rays).
(2) Except in acne there was no evidence that fractional doses of roentgen
rays totaffing more than 1,000 r were more effective in producing long lasting
"cure" than doses totalling less than 1,000 r. In acne one sixth of the patients
who had received a total dose of less than 1,000 r still showed signs of activity
while none of the patients who had received more than 1,000 r gave evidence of
residual activity.
(3) There was no evidence that in acne the administration of superficial roent-
gen rays in doses up to more than 2,000 r produced more scarring than did other
therapeutic procedures. Some evidence of scarring was seen in 50% of the cases
treated with roentgen rays and in 58% of cases which had received no roentgen
rays but only other therapeutic measures.
CONCLUSIONS
1) Superficial roentgen ray therapy in moderate doses is not only effective in
producing temporary and symptomatic benefit in acne, eczema, psoriasis and
chronic lichenified dermatitis but is also of significant help in bringing about long
lasting or permanent freedom from active lesions in these dermatoses.
2) There is no evidence that superficial roentgen ray therapy, as compared
with other commonly used therapeutic measures, increases the tendency to
scarring in acne patients.
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DISCUSSION
DR. RUDOLF L. BAER, New York, N. Y.: Since no one present challenges our
findings, I shall take a moment to restate what we found in our study on the
incidence of sequelae that might be caused by superficial x-rays, when given in
the manner generally used by skin specialists in the United States. That part
of the study has been presented previously by Dr. Sulzberger at another meeting.
We found the following: In not a single patient who received a total dose of
1000 r or less, given in the usual fractional doses, were roentgen sequelae found.
In those patients who received a total dose of more than 1000 r in fractional doses,
we found that 1 out of every 87 patients had developed some roentgen sequelae.
These were all of a mild nature—no carcinomas and no ulcerations were seen.
What can one conclude from the results? One can conclude that when roentgen
rays are used in moderate doses and when they are used by properly trained skin
specialists they are absolutely safe and they afford not only symptomatic tempor-
ary relief, but they may have a more or less profound beneficial effect on the
future course of the eruption. I believe that these results should help us in defend-
ing a most valuable therapeutic measure against attacks particularly on the part
of so-called cancer experts.
